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Summary
In this report, we analyse the effects of immigration on the well-being of the UK native population. We explore the following research questions:
(a) What is the impact of immigration on natives' subjective well-being? (b) Does the impact of immigration vary depending on the characteristics of natives and on the type of immigrants?
(c) What are the well-being dimensions affected by immigration and what are the mechanisms at work?
We measure subjective well being using data on self-reported life satisfaction of individuals from the British Household Panel Survey (BHPS) and Understanding Society -The UK Household Longitudinal Study (UKHLS), two large and nationally representative longitudinal surveys. We combine these data with migration statistics at the local authority district (LAD) and lower super output area (LSOA) levels obtained from the census. We consider the period 1997 to 2015. Our main methodology is based on panel data techniques, which allow controlling for the role of unobserved individual heterogeneity. We address potential endogeneity concerns by using an instrumental variable procedure. We estimate three models: pooled OLS, fixed effects and fixed effects with instrumental variables.
The key results are summarised as follows:
• There is a positive but modest effect of immigration on natives' life satisfaction at the LAD level. This result is robust to several alternative specifications.
• At the LSOA level, immigration has no effect on natives' life satisfaction. Estimated coefficients are smaller than the LAD level and statistically insignificant.
• The magnitude and statistical significance of the immigrant share coefficient varies depending on the gender, age and education level of the native population. However, the estimated differences are small and seldom statistically significant.
• When decomposing the immigrant shares into "EU-14", "Other Europe" and "Outside Europe", the pattern of the estimates is, with a few exceptions, unaltered.
• Further analyses using alternative outcome variables reveal that satisfaction with leisure and satisfaction with health are two relevant domains.
Introduction
Immigration to the UK has steadily increased in the past decades. The majority of immigrants have arrived in the country for work purposes or for reuniting with family members. More recently, the UK experienced -similarly to many other European countries -a surge in the number of refugees, asylum seekers and irregular immigrants (see e.g., Gordon et al., 2009 for some estimates related to the last decade). These trends, coupled with the relatively slow recovery of the economy and the recent cuts in public spending, progressively led to immigration being perceived by the public as a problem, and have contributed to the rise in anti-immigration sentiments. For example, survey data from Gallup show that as of 2014, about 70% of British people wanted to decrease immigration. 1 This figure was much larger than in other high-immigration countries such as the United States (40%) and Germany (34%). An additional emblematic circumstance is the debate about reducing the number of EU immigrants, which reached a climax around the referendum for leaving the European Union in June 2016, and is still today a very much contested political and public matter.
Economists have been studying the effects of immigration for a long time. The traditional approach has been to focus on the impact of immigration on the native population's labour market outcomes such as wages and employment (Borjas, 1994 , 2003 , Card, 1990 , 2001 , D'Amuri et al., 2010 . While mixed, the empirical evidence suggests that the impact on natives' outcomes is small in terms of economic size. A study for the UK using data from 1983 to 2000 (Dustmann et al., 2005) concluded that immigration did not negatively influence the wages of the UK-born. More recent research using data from 1975 to 2005 (Manacorda et al., 2012) shows that the absence of an effect on natives' outcomes was attributable to native and immigrant workers being imperfect substitutes in the labour market. As a consequence, an increase in immigration had a negative impact on immigrants already living in the UK but did not affect natives.
The absence of a detectable economic impact is in puzzling contrast with the abovementioned public concerns about immigration. One possible explanation of this divergence is that immigration has a broader impact on natives' welfare -that is -beyond the economic/monetary sphere. An emerging strand in the economics literature postulates that financial wealth alone is not sufficient to gauge the well-being of people. As Stiglitz et al. (2009, p. 41) put it: "Quality of life is a broader concept than economic production and living standards. It includes the full range of factors that influence what we value in living, reaching beyond its material side." Against this background, and building upon existing studies, we dig beyond the labour market effects of immigration and investigate its effects on the well-being of the UK native population. In particular, this report addresses the following research questions:
Existing studies
The key motivation of exploring the effects of immigration beyond the labour market is that "objective measures" such as wages and employment can only partially capture the overall impact that immigration has on the quality of life of natives. Through its influence on the economy, culture and lifestyle, migration can induce benefits on some domains and costs on others. Many of these domains might be intangible (e.g., feelings, attitudes, social cohesion and integration). Complementing the traditional approach based on objective metrics with subjective well-being would help to better understand the broader impact of immigration.
Economists have started exploring the consequences of immigration on aspects beyond the labour market, including public finances (Dustmann and Frattini, 2014) , crime (Bell et al., 2013) , house prices (Sá, 2015) and physical health (Giuntella and Mazzonna, 2015) . However, there are only a few studies that look at the relationship between immigration and subjective well-being. Seminal evidence exists for the case of Germany, with the studies of Akay et al. (2014 Akay et al. ( , 2017 . In the first study (Akay et al., 2014) , using a panel of individuals for the period 1998-2012, the authors provide evidence that a higher share of immigrants in the local area positively associates with natives' well-being. The analysis shows that natives' life satisfaction varies substantially with the level of migrants' assimilation in the region -an argument that has also been theorised in a recent paper by Stark et al. (2015) . In the follow-up study (Akay et al., 2017) , the authors provide evidence of a positive effect of ethnic diversity on the well-being of natives, with the impact depending on the cultural and economic distance between immigrants and German natives. While the two studies found an overall positive impact of migration, they also suggest that such effect varies substantially along natives' and migrants' characteristics.
For the case of UK, evidence is less comprehensive. Longhi (2014) looks at the role of ethnic diversity on life satisfaction in England using data from Understanding Society -the UK Household Longitudinal Study (UKHLS). She finds that the life satisfaction of white British people negatively correlates with the ethnic and country of birth diversity in the local authority district. However, the estimated coefficient is quite small, and the identification is based on cross-sectional variation. Ivlevs and Veliziotis (2018) investigate the link between the inflow of immigrants after the EU enlargement and the life satisfaction of UK-born individuals in England and Wales by combining data from the British Household Panel Survey (BHPS) and the Worker Registration Scheme. They find that, on average, there is no relationship between the immigrant inflow rate and life satisfaction. However, when analysing subgroups, they find that immigration negatively correlates with life satisfaction for older people, those who are unemployed and those with low income. On the other hand, they find a positive association for young people, those who are employed, those with high income and those with higher education. Their study, however, is based on a short period of time and does not directly tackle endogeneity issues. Furthermore, both Longhi (2014) and Ivlevs and Veliziotis (2018) use a measure of migration at the local authority district level, and hence could not assess whether the established relationship is different at a more local level, i.e., the neighbourhood. To the best of our knowledge, the only study using a neighbourhood-level definition of migration is Langella and Manning (2016) , who combine data from the UKHLS and the BHPS with the lower super output areas (LSOA) of Great Britain to explore how ethnic diversity affects UK residents' satisfaction with the neighbourhood. They find that a higher percentage of white people in the neighbourhood increases satisfaction with the neighbourhood.
The present report builds upon and extends the studies above in order to provide more systematic and comprehensive evidence of the relationship between migration and subjective well being for the case of the UK.
Data

Sample
Our main data sources are the British Household Panel Survey (BHPS) and Understanding Society -The UK Household Longitudinal Study (UKHLS), two large and nationally representative longitudinal datasets with rich information on individual and household characteristics. These datasets have information on age, gender, education, health, income, as well as nationality and subjective well-being of individuals. BHPS and UKHLS have been used to study immigration and well-being issues before (see, e.g., Longhi, 2014 , Laurence and Bentley, 2015 , Langella and Manning, 2016 , Ivlevs and Veliziotis, 2018 . The BHPS sample covers the years 1991-2008, while UKHLS the years 2010-2015. Part of the UKHLS sample is composed by individuals who were also surveyed in the BHPS, allowing longer longitudinal analyses.
In our main analysis, we used the unbalance sample that covers both the BHPS and the UKHLS. We restrict our sample to UK-born individuals aged 16 or above and living in Great Britain.
2 Our analysis starts from 1997, the first year since for which we have both life satisfaction data in the BHPS and LAD-level characteristics that we can include in the analysis. Note that year 2001 is excluded from the analysis, since life satisfaction questions were not asked in that year. This gives us a total of 163,984 individual × year observations.
Measure of SWB
Our analysis focuses on life satisfaction as the measure of subjective well-being. Life satisfaction captures the extent to which individuals think they are satisfied with their life as a whole.
To be more precise, it captures a "person's retrospective assessment of her experienced utility" (Kahneman and Sugden, 2005, p. 174) . The most common way to measure life satisfaction is to ask individuals to report how they feel. In the BHPS and UKHLS life satisfaction is measured by answers to the question "How dissatisfied or satisfied are you with your life overall?". The scores vary from 1 ("not satisfied at all") to 7 ("completely satisfied"). We focus on life satisfaction for two reasons: first, it has been widely used by economists to study SWB in the UK (Clark and Oswald, 1996 , Booth and Van Ours, 2008 , Oswald and Powdthavee, 2008 , Powdthavee, 2008 , Frijters and Beatton, 2012 , Clark and Georgellis, 2013 .
3 Second, life satisfaction has been used to study the impact of immigration on natives' well-being in previous studies (Akay et al., 2014 (Akay et al., , 2017 , which offers us the opportunity to compare the results for the UK with those of Germany.
Immigration and Other Local-level Variables
We use the special license versions of BHPS/UKHLS which contain information on the local authority district (LAD) and lower super output area (LSOA) of residence of the individual in each year. This way, we can merge local-level attributes to the individual-level panel data. The key variable that we attach is the immigrant share (henceforth referred to as IM ).
To construct the variables of immigration rates at the local level, we exploit three UK decennial censuses : 1991, 2001 and 2011. 4 From the censuses, we accessed the tabulations of 2 Northern Ireland is excluded from the analysis. 3 See also Dolan et al. (2008) for a review of cross-national studies employing life satisfaction and other measures to gauge SWB. 4 The 1991 census covering Great Britain has been downloaded from the NOMIS website (www.nomisweb.
individuals by country of birth in each LAD and LSOA. These provide the number of UKborn people and of non-UK born people (with different level of country breakdown depending on the year of census and geographic detail required). We define the immigrant share IM rt in each area r and time t as:
where r indicates the area (LAD or LSOA We also obtained data about the following LAD characteristics:
• Unemployment claimants. This variable allows us to proxy for the level of deprivation in the area (see, e.g. Langella and Manning, 2016) . We divide the number of unemployment claimants by the size of population in the LAD to obtain a proxy for the unemployment rate.
5
• Annual wage. The data report the estimated yearly median wage in each LAD and aims at proxying the characteristics of the local labour market.
6
• House price index. This index provides a measure for the house price in the LAD and aims at proxying both local prices and the quality of amenities.
4 Methodology
The analysis is based on panel data methods and builds upon the model used by Akay et al. (2014 Akay et al. ( , 2017 . The baseline econometric specification is:
where SW B irt indicates the well-being (as measured by life satisfaction) of individual i living in area r at time t. As described above, IM is the immigrant share in the area and hence β is the key parameter of our analysis.
8 To identify the relationship of interest, we control for several characteristics, both at the individual and regional level. The matrix X contains individual and household level variables while L includes attributes of the local area. All regressions also include the number of migrants in each Government Office Regions (GOR) of England to capture regional specific time trends. We report the full set of control variables used in the analysis in Table 1 . Our preferred specification is a fixed effect model, i.e., a specification where the unobserved effects are assumed to be correlated with all covariates. Hence, we include time fixed effects (θ t ) to account for year-specific changes, area fixed effects (θ r ) to control for local unobserved time-invariant confounders and individual fixed effects (θ i ) to control for individual unobserved heterogeneity. In robustness checks, we include an individual-area specific effect (θ ir ) which allows individual heterogeneity depending on the area where the person lives (i.e., some individuals change address over the years). To compare our results and better understand the role of unobserved heterogeneity, we also consider pooled OLS models.
Endogeneity
While fixed effects estimates and the presence of area-specific attributes help to annihilate the role of unobserved heterogeneity, endogeneity issues related to unobservable, time-variant local factors could still persist. To address this problem, we use an instrumental variable (IV) strategy on the lines of Card (2001) . The idea of this instrument is to exploit the fact that newly arrived immigrants tend to locate in areas where immigrants from the same country of birth have previously settled (Bartel, 1989) . Using this fact, one could use historical shares of immigrants by country of birth in a given local area to "project" what the current number of immigrants from a certain country of birth in the local area would be if the historical shares would remain constant. In practice, we instrument the denominator of IM rt with the variable Z rt obtained as follows:
where M gt represents the number of immigrants from country of origin g at time t; τ gr0 is the fraction of immigrants that come from country of origin g, in area r from some time in the past (in most of our analyses this is 1991, a census year that predates the starting year of the sample). For the denominator, we use a "predicted" measure of total population (P rt ) constructed by summing Z rt with N rt , where N rt is the number of British-born individuals in the area. Hence, setting W rt = Zrt Prt , the first stage regression would be:
The exclusion restriction implies that W rt affects SW B irt only through the immigrant share. This assumption requires that unobserved shocks in individuals' well-being are uncorrelated with the predicted immigrants shares. See Jaeger et al. (2018) for a recent discussion about the plausibility of this assumption and the potential bias generated by this type of instrumental variable.
Heterogeneity
Besides the baseline case, we analyse the effect of immigration on SW B by looking at selected characteristics of the native population, and in particular by analysing the natives' regions of residence and their socio-demographic characteristics. We also explore models where we partition the immigrant share into subgroups. In particular, we keep the same denominator and "break" the numerator in three parts: immigrant shares from the "EU-14", immigrant shares from "Other Europe" and immigrant shares from "Outside Europe".
Results
Summary statistics
We first present the summary statistics of our sample. Table 1 reports the key variables used in the analysis. The average level of life satisfaction is in line with existing evidence for the UK. About 54% of the sample is composed by females; the average age is 47 years; 2/3 of individuals are married and about 1/5 have higher education. The majority of individuals report either good or excellent health. About 59% report being employed.
More information about life satisfaction is reported in the Appendix. Figure A1 shows the distribution of life satisfaction, with the standard negatively skewed pattern. Figure  A2 plots life satisfaction over time. The level appears quite stable, with a slight downward trend. For years 2011-2013, there is a pronounced decrease in life satisfaction, with the value returning to its average level thereafter. Figure A3 shows the well-known U-shaped pattern over the life cycle, as documented in previous studies (e.g., Frey and Stutzer, 2002, Dolan et al., 2008) . Life satisfaction decreases around the age of 40-45 and then increases again. We now briefly discuss local characteristics. Figure 1 represents the average immigrant share measured at the LAD level for England, Scotland and Wales. Immigration steadily increased over the period of interest. However, it became more diffused across UK areas. Figure A4 in the Appendix shows that the coefficient of variation decreased over time, both at the LAD and LSOA level, meaning that immigrants progressively redistributed across localities. Table 2 reports LAD statistics by quintiles of the immigrant share in the LAD. In general, average wage and the average house prices are higher in areas with more immigrants, while the pattern of the unemployment rate is not monotonic. Table 3 presents the baseline results at the LAD and LSOA level for 3 models: pooled OLS, fixed effects and fixed effects with instrumental variables. In the regressions, standard errors are clustered at the locality-year level. For exposition purposes, we only report the estimates for the key variable of interest IM .
Baseline regression results
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The coefficients at the LAD level range from 0.59 to 1.44, with the estimates significant at conventional levels. What do these magnitudes imply? It is useful to compare the estimate of the immigrant share to other local covariates included in the regression. Using the FE estimates as example and taking the coefficient at their face value, the estimate of 0.59 implies that one standard deviation increase in the immigrant share is associated with a 0.03 standard deviation increase in life satisfaction. This is larger than the standardised coefficient for the LAD unemployment rate (-0.01) but much smaller than the standardised coefficient for being in good health (0.24).
Another way to understand the magnitude is to compare how life satisfaction is associated with the immigrant share in different LADs. For example, a British-born individual who lived continuously in the London borough of Enfield during the period of interest (when the immigrant share rose from 34% to 58%) would -ceteris paribus -experience an increase in life satisfaction of 0.14. This compares to an increase of 0.04 for a British-born who lived in Bolton, where immigration increased much less (from 7% to 14%). Overall, the estimated association is positive, but of modest size.
10
While the confidence intervals of the OLS, FE and FE-IV estimates partially overlap, it is insightful to compare the point estimates across these models. The OLS model includes indicators for the 444 LADs in the sample, therefore these estimates annihilate the potential role played by unobserved area heterogeneity. The FE estimate is somewhat smaller than the OLS, suggesting that the latter could be biased upward. In other words, there could 9 Full estimates of the baseline model are reported in Table A1 in the Appendix. 10 To investigate the presence of non-linear effects, we have also estimated a model that includes the quadratic of the immigrant share. However, the coefficient estimate for the square term was insignificant.
be individual fixed unobserved characteristics (e.g., personality traits) that are positively associated with both life satisfaction and the immigrant share. The point estimate of the FE-IV model is larger than the other two models. Under the assumption that the instrument is valid, this suggests a downward bias in the OLS and FE estimates. This bias might be attributable to unobserved, time-variant individual and LAD characteristics. It might also be attributed to self-selection, to the extent to which natives respond to immigration by changing residence. In Table A2 we provide robustness checks where we perform additional regressions at the LAD level. In particular, we include estimates of the following models: interactive FE and interactive FE-IV, where we interact the individual and area effects; random effects, ordered probit and first differences (FD). All estimates, except the FD model confirm the baseline results. One of the reasons why the FD model generates insignificant results is that the immigrant share is linearly interpolated for most of the years, leaving first differences in the key independent variable with scarce variation. The analysis at the LSOA level produces insignificant estimates throughout the three models. It is important to note that the OLS and FE coefficients at the LSOA level are much smaller than the LAD level, while the standard errors are of similar magnitude. Also, the LSOA level analysis uses a much larger number of indicators (8,838) to control for the regional fixed effects. The FE-IV estimates are also insignificant, although the point estimate is closer to the LAD level.
There are several explanations behind this result. One explanation is that migration at the local level is measured with substantial error. To check this, we perform a robustness check in the Appendix. In Table A3 , we compare the estimates at the LAD and LSOA level with estimates at the ward level. Wards are the level of geography between LAD and LSOA. LADs are composed of wards and wards are formed by LSOAs. There are 4,667 wards in our data, hence there are on average about 10 wards per LAD and about 2 LSOAs per ward. If measurement error was the main issue behind the small estimates at the LSOA level, one would expect small and potentially insignificant estimates also at the ward level. Instead, the results of Table A3 show that results at the ward level are close to the LAD level, suggesting that measurement error might not be an issue. Another explanation could be that migration positively influences well-being only at the district level, while it has no role (or the positive and negative effects cancel out) at the neighbourhood level. We will explore more in depth this potential explanation in the next Section when investigating the various channels.
Heterogeneity analysis
In this section, we summarise the results of the heterogeneity analysis, where we estimate models interacting IM with key dimensions such as country of residence (Table 4) and gender, age and education (Table 5) . Finally, we present regression results where we break down the variable IM by broad origin of immigrants (Table 6 ).
As shown in Panel A of Table 4 , the point estimates at the LAD level are large and statistically significant for Scotland, while for England they are smaller and never statistically significant. At the LSOA level, the pattern of result is very similar to the baseline, namely all estimates are small and statistically insignificant.
In panel B, we interact the immigrant share with the nine Government Office Regions (GOR) of England. The FE analysis at the LAD level shows that there are regions where the estimate is positive and significant (North West, Yorkshire and the Humber, East of England) and regions where it is negative and significant (North East and South West). The FE-IV analysis at the LAD level confirms this pattern, but estimates are no longer significant for the North East and the North West. The analysis at the LSOA level produces similar results, with the East of England and the South West exhibiting significant estimates for both the FE and FE-IV models and the North East only for the FE model. Source. -BHPS waves 1997 -2000 , 2002 -2008 and UKHLS waves 2010 -2015 Note.-OLS: ordinary least-squares; FE: fixed effects; FE-IV fixed effects with instrumental variables. All models include controls for age, age square, gender, marital status, household size, one child, two or more children, health status, educational attainment, job status, log number of immigrants at GOR×year level, time fixed effects and local fixed effects. All regressions include LAD level controls for benefit claimant rates, log weekly wages, and housing index. FE models exclude gender and age variables. Robust standard errors clustered at regions×time level are reported in parentheses. The KP F Wald statistic refers to the first stage regression in the FE-IV model.
*Statistically significant at the 10 percent level. **Statistically significant at the 5 percent level.
***Statistically significant at the 1 percent level.
In terms of socio-demographic characteristics, Panel A of Table 5 reveals that the estimate for the immigrant share is larger for females than for males. However, in most of the cases the estimates are not statistically different for the two groups. All estimates at the LSOA level are in general smaller and statistically insignificant. Panel B of Table 5 shows the results by age. The effect of immigrant shares at the LAD level is larger for individuals aged 36-50 and 51-65 while is smaller for younger and older groups. Nevertheless, the confidence intervals of the interaction terms substantially overlap. Once again, estimates at the LSOA level show no effect. Panel C of Table 5 contains the estimates by education level. At the LAD level, the effect is positive and statistically significant for natives with secondary or higher education. For individuals with no or other education, the estimate is negative but not significant. At the LSOA level, the only statistically significant result is for natives with higher education in the FE-IV model.
In the last set of results of this section, shown in Table 6 , we break down the immigrant share in three broad origins. In practice we split the numerator of IM in three parts: migrants counts from "EU-14" (i.e. the EU-15 excluding the UK), "Other Europe" and "Outside Europe".
11 We then derive separate measures of the immigrant shares and estimate the same regression models of Table 3 . There are two caveats for these models. First, omitted variable bias could affect the estimates to the extent that in each regression we use a measure for the immigrant share that accounts only for a fraction of all immigrants in the area. Second, because of the different definition, for instrumenting each immigrant share we use the respective one-year lag instead of the classic shift share instrument.
12
The estimates for the "EU-14" immigrant shares are significant for the OLS model at the LAD level, but they become smaller and insignificant in the FE and FE-IV models. Interestingly, at the LSOA level the estimates for the "EU-14" immigrant shares are negative, albeit they are statistically significant only for the OLS and FE models. The estimates for the "Other Europe" immigrant shares are positive, but only significant for the OLS models. For the "Outside Europe" group, the estimate mimics the baseline model, in the sense that there is a positive and significant association for all models at LAD level, while estimates are small and insignificant at the LSOA level.
11 The EU-14 are: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain and Sweden. The group "Other Europe" includes migrants from all countries in Europe except the EU-15. The majority of these migrants are from member states that joined the EU after 2004.
12 We have explored several definitions of the shift-share instrument, but all of them generate implausible results for either the first or second stage. Note.-OLS: ordinary least-squares; FE: fixed effects; FE-IV fixed effects with instrumental variables. All models include controls for age, age square, gender, marital status, household size, one child, two or more children, health status, educational attainment, job status, log number of immigrants at GOR×year level, time fixed effects and local fixed effects. All regressions include LAD level controls for benefit claimant rates, log weekly wages, and housing index. FE models exclude gender and age variables. Robust standard errors clustered at regions×time level are reported in parentheses. The KP F Wald statistic refers to the first stage regression in the FE-IV model.
***Statistically significant at the 1 percent level. Note.-OLS: ordinary least-squares; FE: fixed effects; FE-IV fixed effects with instrumental variables. All models include controls for age, age square, gender, marital status, household size, one child, two or more children, health status, educational attainment, job status, log number of immigrants at GOR×year level, time fixed effects and local fixed effects. All regressions include LAD level controls for benefit claimant rates, log weekly wages, and housing index. FE models exclude gender and age variables. Robust standard errors clustered at regions×time level are reported in parentheses. The KP F Wald statistic refers to the first stage regression in the FE-IV model.
Channels
In this section, we investigate potential channels behind our results. First, we explore various dimensions of satisfaction; we then consider the role played by internal migration and finally test how the relationship of interest varies in function of individual attitudes and voting preferences.
Well-being dimensions
In this subsection, we explore regression models where the response variable is a particular "domain" of life satisfaction. We consider four dimensions for which the BHPS and UKHLS report data: income, job, health and leisure. The LAD estimates reported in Table 7 suggest that satisfaction with health and leisure are dimensions at work, while income and job seem to be irrelevant. These results are remarkably in line with the findings for Germany of Akay et al. (2014) . That natives' job satisfaction is not influenced by immigration can also be interpreted as a corollary of the finding that immigration has no effect on Britishborn labour market outcomes (Manacorda et al., 2012) . The positive effect on health could have several interpretations. For example, Giuntella et al. (2017) find that immigration in the UK helps reducing waiting times at the NHS. Another potential explanation could be related to the large number of highly trained foreign physicians and doctors and the productivity gains that they could generate within the health sector. Concerning the leisure, one potential interpretation has to do with the positive effect that immigration could have on both the amount and "quality" of natives' free time. This could occur, for example, through a larger/cheaper supply of services/amenities (including "ethnic goods") that immigrants may provide. At the LSOA level, only a few estimates are significant, and in particular the FE-IV estimates for satisfaction with leisure and the FE estimates for satisfaction with income. One interpretation of the positive effect on income satisfaction relates to positional concerns. The literature has put forward the idea that individual welfare also depends on how people compare their income with that of other relevant groups (e.g., Oswald, 1996, Senik, 2004) . Individuals who live in areas where the reference person is relatively richer might experience a loss in subjective well-being. Similarly, an individual perceiving that the reference person is economically worse off might feel more satisfied with income. Hence, living in LSOAs with relatively more immigrants might increase satisfaction with income, to the extent that immigrants are perceived as being less wealthy than the British-born. Source. -BHPS waves 1997 -2000 , 2002 -2008 and UKHLS waves 2010 -2015 Note.-OLS: ordinary least-squares; FE: fixed effects; FE-IV fixed effects with instrumental variables. All models include controls for age, age square, gender, marital status, household size, one child, two or more children, health status, educational attainment, job status, log number of immigrants at GOR×year level, time fixed effects and local fixed effects. All regressions include LAD level controls for benefit claimant rates, log weekly wages, and housing index. FE models exclude gender and age variables. Robust standard errors clustered at regions×time level are reported in parentheses. The KP F Wald statistic refers to the first stage regression in the FE-IV model.
*Statistically significant at the 10 percent level.
**Statistically significant at the 5 percent level.
Selection and mobility
A second channel that we investigate is the role of internal mobility. One of the potential mechanisms that could be behind our results (and that could also affect the size and interpretation of our estimates) is the mobility of natives between and within LADs. For example, one possibility is that natives who are unsatisfied with growing migration in the LAD move to a different LAD. If this was the case, the positive correlation observed at the LAD level in the baseline model could be the byproduct of negative selection (i.e., unhappy people moving out). Likewise, it is possible that natives do not change LAD but move to a different neighbourhood. If natives' mobility within the LAD was substantial, this would generate a "cost" at the local level that our baseline model would not be able to capture. Even though the instrumental variable procedure is helpful to mitigate the role of selection, it may not fully eliminate it.
To test more directly the role of internal mobility, in Table 8 we exclude natives that move in the year after their subjective well-being is observed (i.e., at t + 1), in other words "prospective" internal migrants. The rationale of this test is that if internal mobility were important, the results of the baseline analysis should substantially change when excluding the subsample of individuals who will move out from the LAD/LSOA. Note, we do not focus on the subsample of movers alone since it is too small to be analysed with our baseline regression model. The fact that this is a small sample (only 8% of natives changed LAD and only 13% changed LSOA) is already indicative that the role of mobility might not be substantial. The results of the analysis show that the estimates for the "stayers" remarkably resemble those for the full sample in Table 3 . Hence, while it is not possible to rule out that natives respond to immigration in the area by moving out, this does not seem to be a factor driving the results.
Attitude towards immigrants
In this section, we explore the role played by attitudes towards migration. The literature has established that the size and composition of immigrants influence attitudes towards migrants (see e.g., Mayda, 2006) . The scope of this analysis is to understand the extent to which these attitudes "mediate" the relationship between immigration and life satisfaction. To do so, we use the biennial data from the European Social Survey (ESS) for the UK from 2002 to 2014 to construct variables for the attitudes towards immigrants. Each variable takes three values, with the lowest indicating more negative attitudes and the highest more positive attitudes. Note.-OLS: ordinary least-squares; FE: fixed effects; FE-IV fixed effects with instrumental variables. All models include controls for age, age square, gender, marital status, household size, one child, two or more children, health status, educational attainment, job status, number of immigrants at GOR×year level, time fixed effects and local fixed effects. All regressions include LAD level controls for benefit claimant rates, log weekly wages, and housing index. FE models exclude gender and age variables. Robust standard errors clustered at regions×time level are reported in parentheses. The KP F Wald statistic refers to the first stage regression in the FE-IV model.
We then match the values of the attitudes from the ESS with the BHPS and UKHLS data.
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We consider the following dimensions and values for the variables:
• Allow immigrants of different race or ethnic group: 1=none; 2=few; 3=some/many
• Allow immigrants from poorer countries outside Europe: 1=none; 2=few; 3=some/many
• Allow immigrants of same race or ethnic group: 1=none; 2=few; 3=some/many
• Immigration bad or good for economy: 1=0 to 4; 2=5 to 7; 3=8 to 10
• Immigration made the country a better place to live: 1=0 to 4; 2=5 to 7; 3=8 to 10
• Perceptions of the effects of migration on cultural life: 1=0 to 4; 2=5 to 7; 3=8 to 10
We then interact the attitude variables with the immigrant share. Results are reported in Table 9 for the first three dimensions and in Table 10 for the remaining three dimensions. The estimates increase as the level of attitudes towards immigrants become more positive, with this pattern being evident across all attitude measures. At the LAD level, the majority of the FE and FE-IV are statistically significant, albeit the confidence intervals substantially overlap. The pattern of estimates at the LSOA level is similar to the LAD level, however only a few of the FE-IV estimates are statistically significant.
The EU referendum vote
We finally explore the role of political preferences by estimating models where we interact the immigrant share with variables measuring the "intensity" of the leave vote. We obtained data at the LAD and ward level about the results of the 23 June 2016 referendum to leave the European Union and calculate the shares of leave votes in the locality.
14 We created three indicators corresponding to different thresholds of the leave vote shares: below 50%, between 50% and 65% and above 65% and interact these with the immigrant shares. We report the estimates of these models in Table 11 . Panel A shows the estimates using the share of leave vote calculated at the LAD level, while Panel B uses the voting data at the ward level. Note, the ward-level data are available only for a subset of wards (1,283) in Great Britain.
13 For the matching, we use both the exact matching on discrete covariates and the Mahalanobis distance matching on continuous covariates. In detail, we exactly match observations on four discrete covariates: GOR, gender, marital status, employment status; and we 1:1 match observations by minimising the Mahalanobis distance along the covariates of age, year of education, number of children and household size. 14 Data at the LAD level are from https://www.electoralcommission.org.uk/our-work/ our-research/electoral-data/electoral-data-files-and-reports and at the ward level from http://www.bbc.co.uk/news/uk-politics-38762034. Source. -BHPS waves 1997 -2000 , 2002 -2008 , UKHLS waves 2010 -2015 , and ESS 2002 -2014 .
Note.-OLS: ordinary least-squares; FE: fixed effects; FE-IV fixed effects with instrumental variables. All models include controls for age, age square, gender, marital status, household size, one child, two or more children, health status, educational attainment, job status, log number of immigrants at GOR×year level, time fixed effects and local fixed effects. All regressions include LAD level controls for benefit claimant rates, log weekly wages, and housing index. FE models exclude gender and age variables. Robust standard errors clustered at regions×time level are reported in parentheses. The KP F Wald statistic refers to the first stage regression in the FE-IV model.
***Statistically significant at the 1 percent level. Source. -BHPS waves 1997 -2000 , 2002 -2008 , UKHLS waves 2010 -2015 , and ESS 2002 -2014 .
The results at the LAD level show that the coefficient for the immigrant share is positive and significant mainly in areas where the share of the leave vote is below 50%, while the effect is essentially zero in areas with a very large share of leave vote. A similar pattern is observed also at the LSOA level. Remarkably, however, when voting data at the ward level are used, the estimates of the interaction terms turn negative and significant in LSOA located within wards with a high share of leave vote. These last results, however, should be interpreted cautiously, since they are based on a much smaller sample. Note.-OLS: ordinary least-squares; FE: fixed effects; FE-IV fixed effects with instrumental variables. All models include controls for age, age square, gender, marital status, household size, one child, two or more children, health status, educational attainment, job status, log number of immigrants at GOR×year level, time fixed effects and local fixed effects. All regressions include LAD level controls for benefit claimant rates, log weekly wages, and housing index. FE models exclude gender and age variables. Robust standard errors clustered at regions×time level are reported in parentheses. The KP F Wald statistic refers to the first stage regression in the FE-IV model.
Discussion
In this report, we investigate the impact of immigration on the subjective well-being of the British born -as measured by their life satisfaction. Merging data from the British Household Panel Survey and Understanding Society -The UK Household Longitudinal Study for the period 1997 to 2015 with the census, we estimated panel data models where the dependent variable is individual life satisfaction and the main explanatory variable is the immigrant share in the local authority or neighbourhood. The key result is that there is a positive but negligible effect of immigration on natives' life satisfaction at the LAD level. This effect however disappears at the LSOA level. These results hold across models that control for unobserved individual heterogeneity and that address additional endogeneity issues. While the estimates differ depending on natives' socio-demographic characteristics, the differences are not substantial in size nor statistically significant. We explore several mechanisms behind the results, finding that attitudes towards migrants and political preferences (as measured by the leave vote in the area) are likely channels that mediate the relationship between immigration and life satisfaction. Among the various satisfaction domains, health and leisure seem to be the two most relevant.
The overall conclusion of our analysis is that immigration at the local level -on average -has either no or a small positive impact on individuals' life satisfaction. Although it is not possible to pin down the exact channels, these small "welfare gains" seem to be related to favourable attitudes towards immigrants and to the positive impact that migration has on natives' leisure and health. This externality, however, disappears when relating individuals' life satisfaction with immigration in the neighbourhood. It is possible that at a more local level immigration has no impact on subjective well-being, or that gains and losses in terms of life satisfaction compensate. Source. -BHPS waves 1997 -2000 , 2002 -2008 and UKHLS waves 2010 -2015 Note.-OLS: ordinary least-squares; FE: fixed effects; FE-IV fixed effects with instrumental variables. All models include controls for age, age square, gender, marital status, household size, one child, two or more children, health status, educational attainment, job status, number of immigrants at GOR×year level, time fixed effects and local fixed effects. All regressions include LAD level controls for benefit claimant rates, log weekly wages, and housing index. FE models exclude gender and age variables. Robust standard errors clustered at regions×time level are reported in parentheses. The KP F Wald statistic refers to the first stage regression in the FE-IV model.
***Statistically significant at the 1 percent level. Note.-Interactve FE: individual fixed effects × area fixed effects; FD: first differences. All models include controls for age, age square, gender, marital status, household size, one child, two or more children, health status, educational attainment, job status, log number of immigrants at GOR×year level time fixed effects, and local fixed effects. Additional regional controls include unemployment rate, log weekly wages, and the housing index at the regional level. FE models exclude gender and age variables. Robust standard errors clustered at regions×time level are reported in parentheses. The KP F Wald statistic refers to the first stage regression in the FE-IV model.
***Statistically significant at the 1 percent level. Source. -BHPS waves 1997 -2000 , 2002 -2008 and UKHLS waves 2010 -2015 Note.-OLS: ordinary least-squares; FE: fixed effects; FE-IV fixed effects with instrumental variables. All models include controls for age, age square, gender, marital status, household size, one child, two or more children, health status, educational attainment, job status, log number of immigrants at GOR×year level, time fixed effects and local fixed effects. All regressions include LAD level controls for benefit claimant rates, log weekly wages, and housing index. FE models exclude gender and age variables. Robust standard errors clustered at regions×time level are reported in parentheses. The KP F Wald statistics refers to the first stage regression in the FE-IV model.
